This paper studies the effects of prohibiting individuals from holding foreign assets, and of allowing firms to trade in foreign assets only up to what is needed to finance export and import activities. Although firms can perform arbitrage between domestic and foreign financial markets, the distortions in asset markets are not fully arbitraged away but instead they are transmitted to domestic goods markets. The paper discusses the effects of shocks in foreign financial makers and in domestic fiscal policy. We show that the dynamics and steady states are crucially affected by capital controls.
itiveness of national export industries in the world markets. We discuss the macro implications of a regime which prohibits individual consumers to trade in assets with the rest of the world, but allows firms to carry it out only up to what is needed to finance import and export activities. A simplified version of this model was first proposed by Giavazzi and Giovannini (1989) , who argued that it best describes the controls used in European countries like France and Italy.
A constraint on the maximum holdings of foreign assets by firms is necessary because, in its absence, firms would take large positions in foreign assets by adjusting the size and maturity of trade credits whenever there is a discrepancy between the domestic interest rate and the world interest rate, causing large capital movements. 3 Hence countries which restrict international financial transactions by individuals find it necessary to impose restrictions on firms' financing of international trade. This proposition is borne out in reality: according to the most recent IMF Annual Report on Exchange Arrangements and Exchange Restrictions (198S) , most countries which have restrictions on payments for capital transactions impose restrictions on the proceeds from international trade. Out of 151 IMF member countries, 117 have both restrictions on international portfolio diversification and restrictions on the financing of international trade. ' The regime we study raises a number of interesting questions. They include:
• The degree of insulation of domestic financial markets from foreign disturbances. In particular. we want to ask whether the ability of firms to carry out arbitrage between domestic and foreign financial markets renders the types of restrictions we study ineffective over some time horizon, and whether the insulation of domestic financial markets decreases or increases the volatility of domestic interest rates in response to foreign shocks.
• The impact of fiscal policies on domestic real interest rates and the current account. In particular, we are interested in the distortions arising from government financial policies when domestic and international financial markets are not perfectly integrated, as we described above.
The structure of this paper is as follows. Section 2 describes a general-equilibrium overlapping-generations model of a small open economy with capital controls and derives the dynamic equations to be satisfied in equilibrium. Section 3 discusses the steady state effects of capital controls on the domestic real interest rate and the foreign asset holdings. Using numerical simulations, sections 4 and 5 study the dynamic responses of the economy to a foreign interest rate shock and to a fiscal policy shock, respectively. Section 6 contains concluding remarks.
The Model
We study an economy where, besides the absence of trading opportunities between existing generations and future generations, there are no distortions. Since we are pursuing a witive analysis of controls, not a normative analysis, we ignore the distortions that might justify the imposition of capital controls. This allows us to isolate their macroeconomic effects.
The benchmark model is the standard overlapping-generations model of a small open economy studied, among others, by Blanchard (1985) . Buiter (1986) . Frenkel and Razin (1987) , Giovannini (1989) and Matsuyama (1987) . 5 Every period, a new cohort (consisting of many individuals) is born. Individuals face a given probability of survival, independent of age. Their utility is defined over consumption of two goods, a domestic good (good 1) and an import good (good 2). Every period, they receive an endowment of the domestic good, which they exchange with the rest of the world through trading firms. The assumption of a fixed endowment simplifies our analysis considerably, without affecting the 5 See easo Obstfeld(1989) .
basic results in any important way. 6 Consumers hold shares in the trading firms, and government bonds. The derivation of aggregate consumption functions-which follows standard treatments of this problem, like Frenkel and Razin (1987) 
q' ti C2t = (1 -a)(1 -st)1Vi (2) pt is the domestic price of good 1, expressed in terms of our ntuneraire-the world price of good 1. p t can, in equilibrium, diverge from 1 because consumers do not have direct access to world goods markets. As we show below, the marginal costs and benefits of financial arbitrage are transmitted to goods prices. qt d is the domestic price of good 2, the imported good. W is total wealth of consumers. The marginal propensity to spend out of wealth, (1 -s i ), is defined as follows:
1/9 is the elasticity of intertemporal substitution and R t denotes the compounded present value factor from period zero up to period
where rt is the domestic real interest rate from period t to t + 1 (also expressed in terms of good 1). Note that Ri / = 1 + rt. The components of the consumer's wealth, and their evolution are described by the three equations below:
1 + rt 'An equivalent structure would have individuals endowed with a fixed number of man-/lours, used by firms to produce the domestic good.
H, represents human wealth at time t. It is the sum of the value of the endowment at domestic prices net of taxes T, plus nextperiod's human wealth discounted by the effective interest rate, which incorporates the probability of survival (see Appendix A). Equation (7) represents the evolution of aggregate financial wealth, A1 , which is equal to the present discounted value of next period's financial wealth, plus net dissaving at time t. Domestic firms are not engaging in production of goods, but only in international trade. There exists a large number (normalized to 1) of identical domestic firms, acting competitively. This assumption allows us to apply the "representative firm" paradigm. International trade is financed both in the world and in the domestic capital markets. The firm's optimization problem is:
The first term in the square bracket on the right-hand side of equation (8) represents the cash flow from "cash" sales or purchases, equal to total exports or imports of good 1 minus the trade credits, The reason why we allow the domestic firm also to import good 1 is that, in this dynamic model, goods trade does not have to balance period-by-period since the country as a whole Can finance, through trade credits, the excess of spending over income in world capital markets. In the steady state, however, good 1 can only be exported (see section 3 below). Trade credits are 1-period assets that the firm buys from-or sells to-foreign residents, yielding the world rate of interest r". Hence the second term in the square brackets represents the liquidation value of trade credits from the previous period. The corresponding domestic cash flow from international trade in good 1 is represented by the third term in the bracket: the value of purchases from, or sales to, domestic residents, times the domestic price of the export good. Equations (9) and (10) represent the controls on capital flows imposed by the government. When the foreign interest rate exceeds the domestic interest rate, the firm is not allowed t.o purchase foreign assets in excess of a given fraction 0 of its exports of good 1. When the foreign interest rate is lower than the domestic interest rate, the firm cannot sell foreign assets beyond the same fraction of its imports of good 1. If II' > r t , the firm will try to maximize foreign asset holdings. and, if r'; < r t , it will try to minimize them. Therefore the constraints (9) and (10) always bind and the foreign asset holdings of the firm are equal to oX it . An additional assumption which is necessary to make these controls enforceable is that the firm cannot purchase good 1 from abroad on a cash basis to resell it there on credit, and vice versa. This prohibition to carry out this type of arbitrage activity is easily enforceable via border controls of import and export flows! The firm is also engaged in the intermediation of the import good. good 2.8 although. to simplify the analysis. we assume that all trade in the import market is settled by cash. Our main qualitative results would be unaffected in a more complete model where also imports could be financed by trade credits at the world rate of interest, as long as the constraints on maximum trade credits in the import market differ from those in the export market. 9 The firm buys the import good at the world price q. and sells it at home 'While we realize that some firms might be able to evade these controls, we think that a satisfactory analysis of the role of a fringe of evaders would be the topic of another paper.
6 We label good 2 the import" good since it is not produced at home. However, as our discussion above has made dear, good 1 could also be imported.
• When the constraints equal in the two markets the steady-state net asset position of the country is necessarily zero. In this sense the economy is perfectly insulated from the rest of the world. If some international trade is settled by cash, the steady-state net asset position depends on the trade credit restrictions and the proportion of cash versus credit trade. Our assumption that all imports are settled by cash allows us to study steady-state changes in net foreign assets.
for qd (where, as always, we use the world price of the export good as nurneraire): hence the next two terms in the right-hand-side bracket of (8).
Finally-, the last term of the firm's objective function represents costs of adjusting import and export flows. These costs stand for the delays and problems in negotiating sources of supply, and the rigidities induced by the time lags in international transport.' Note that the opportunity cost of capital to the domestic firms ( the discount factor in the firm's maximization problem) is the domestic interest rate. The assumption here is that the domestic firm is held by domestic residents only. If foreigners were allowed to hold shares of the domestic firm, they would require a rate of return equal to the world rate of interest. In this case the firm could arbitrage between domestic and foreign financial markets by changing its capital structure."
The first order conditions of (8) 
02
1 + r, The first-order condition with respect to X2t • equation (12) . says that the change in import flows depends on the profitability of imports trade (represented by the difference between the domestic and the world price of the import good), and the discounted future changes in imports. The smaller the costs of adjusting imports, i.e. the smaller 6 2 , the larger the response of import flows to price differences. 12 The equation is a straightforward implication of linear-quadratic structure of the firm's maximization problem: in the absence of adjustment costs there would be no difference between the domestic and world price of the import good.
"See Gagnon (1989) for evidence on the empirical magnitude of these costs. "For example, if foreign rates of interest were higher than domestic rates, the firm could raise large amounts of capital at home, and retire it abroad at the same time, thus effectively carrying out the arbitrage without constraints.
"As t2 •-• 0 the incipient adjustment in import flows approaches infinity.
X2 1 -XV-1 A2t
The first order condition with respect to Xu, equation (11) shows that the profitability of the export trade is not only represented by the difference between the world price (equal to unity) and the domestic price of the export good, but also by the added gains from the export trade, represented by the profits from financial arbitrage in the trade credits market. Any extra sale of a unit of the export good allows to acquire 4 units of foreign assets, which next period yield an arbitrage profit equal to ra -r." The difference between equation (11) and equation (12) is that, even in the absence of adjustment costs in the export market, the domestic price of the export good does not necessarily equal its world price, but reflects the difference between foreign and domestic interest rates.
To highlight the role of capital controls, consider the hypothetical case where the constraint (9) and (10) is absent, or. equivalently, where the firm can freely choose the proportion between exports and foreign assets, o. Under these circumstances, the firm would be able to take unbounded positions in foreign assets whenever there is a difference between foreign and domestic interest rates. In equilibrium foreign and domestic rates would have to be equal."
The government is assumed to engage in the following transactions: (i) purchases of the domestic good; (ii) collection of lumpsum taxes from individuals: (iii) management of the public debt, which is composed of B units of a bond with a face value of 1. paying the domestic interest rate. Government bonds are sold to domestic residents only. The government budget constraint is thus:
In each period the equilibrium condition for domestic and import goods market can be described as follows. The equilibrium of asset markets is given by
The value of financial asset holdings of individuals equals the amount of government debt plus the value of the firm. Table 1 contains the full set of dynamic equations in the model which summarizes the dynamic behavior of aggregate variables in the economy. The balance of payments equilibrium condition in Table 1 is obtained by combining the budget constraints of individuls, the firm and the government.
The first equation in Table 1 represents the dynamics of capital flows. Since foreign assets at time t are equal to OX it , and individuals have no access to the world capital markets, AXit is proportional--through the constant 45-to capital flows. In other words, all capit 41 flows are represented by trade credits. The equation shows the determinants of capital flows in the presence of capital controls, and allows a comparison with the standard models. The "modern view" on international capital flows, following the work of Branson and Hill (1971) , assumes that they arise from a sequence of stock equilibria. In those models (based on optimal portfolio diversification) desired asset stocks depend on the level of interest rates, hence capital flows depend on the first differences of interest rates. Only the imposition of adjustment costs in portfolios-typically left unexplained-can justify the presence of interest rate levels in capital flows equations.
Our model explicitly links these costs of adjusting international asset portfolios to the structure of transactions of the domestic private sector, and the constraints imposed by the government. We find that capital flows depend on the levels of domestic and foreign interest rates (with capital outflows increasing as foreign interest rates increase above domestic rates), on expected future capital flows, and on the difference between domestic and world prices of the export good."
15 This feature is shared by the model of GiaN7526 and Giovannini (1989).
3 Steady-State Analysis: The Effects of Capital Controls.
The first order conditions of the firms' maximization problem have highlighted the role of adjustment costs. It is well known, however, that (given the structure of our model) these adjustment costs can only affect the short-run dynamic responses to shocks, but do not influence steady-state equilibria. The question then is whether in the steady state, when the price of the import good will be the same at home and abroad, a difference between domestic and foreign interest rates can be sustained by a difference between domestic and foreign prices of the export good.
The steady state equilibrium is described by the following equations:
• Firm's equilibrium conditions:
• Trade-credits constraint :
• Equilibrium condition in the market for good 1:
• Equilibrium condition in the market for good 2:
• Human wealth:
• Financial wealth:
• Government budget constraint:
• Current-account equilibrium condition:
Equations (17) and (19) are both derived under the assumption that the constraint on trade credits binds in the steady state. Suppose that r < r'. The firm tries to sell more of the domestic good abroad to acquire more foreign assets. This raises the price of the domestic good at home. If, by contrast, r > r', the firm tries to borrow from abroad by importing good 1. As equations (19) and (25) show, however, the steady-state current account equilibrium condition does not allow the firm to import good 1. If X 1 is negative, from equation (19) F is also negative and, since consumption of good 2 is always positive, equation (25) cannot hold. Since in equilibrium domestic residents need to sell good 1, the fall in p has to be such to induce the firm to balance the capital markets arbitrage losses with goods markets arbitrage gains. Hence the only point where the trade credit constraint is not binding is r r', which is, as we show below, a set of measure zero. All the other equations are self-explanatory. Notice in particular that since the discount rate applied to future net-of-tax income in equation (22) takes into account the probability of dying. equations (22), (23) and (24) imply that government bonds affect, on net, total wealth.' The value of the firm is the term (1 + r')F, that is, the value of its total asset holdings."
From now on, to simplify the exposition, we concentrate on the cases where B < 1 (which imply relatively high substitution 16 At viery period t the firm owns the principal value of foreign assets accumulated from the previous period, Ft -1 , plus the interest accrued, Hence (14 r'')F is the steady-state value of the firm's foreign asset holdings.
17 1n addition to trade credits, the firm does not hold inventories or other types of investments.
between present and future consumption). 18 Comparative steadystate analysis can be performed by studying the determinants of the domestic real interest rate and of foreign asset holdings by firms. We do so by collapsing the system (17) to (25) into two equations, describing, respectively, the current account equilibrium condition and the goods market equilibrium condition. The two corresponding schedules are plotted in Figure 1 .
The current account equilibrium condition is obtained by substituting equations (21) (22) and (23) into (25):
(27) 1 + r where p(r, r") and s(r) denote the functions in equations (17) and (26). The corresponding schedule in Figure 1 -CC-is downward sloping. An increase in foreign assets increases income from abroad (both interest income and export income which is proportional to F)-the left-hand side of equation (27)-but also increases the value of the firm and hence private wealth. As (27) shows, however, the increase in income from abroad exceeds the increase in import demand arising from higher private wealth. 19 Thus an increase in F brings about a current account surplus. In order to reestablish equilibrium, the domestic real interest rate needs to fall, thereby raising human wealth, decreasing savings, and leading to higher demand for imports.
For goods market equilibrium, we concentrate only on the market for the "export" good. since. by Walras's law. equilibrium in the current account implies that demand and supply for the import good are also equalized.' Subtituting equation (22) (23) and "This assumption is standard practice in theoretical work, even though it does not seem to be verified empirically: see Hall (1988) . As we show below with numerical simulations, different values of 8 do not affect the dynamics and steady states significantly. Notice that with 8 < 1 a is increasing in r.
'9A sufficient condition for this result to occur is that 4, < 1. 20 Strictly speaking. then. equilibrium in the market for both goods occurs only at the intersection of the CC and the GG curves. (24) into (20), we obtain:
An increase in foreign assets (proportional to an increase in exports) decreases the amount of the domestic good available for consumption, and raises the value of the firm and private wealth. The resulting excess demand for the export good is offset by a change in the domestic rate of interest, r. An increase in r has three effects. On the demand side, it decreases the value of human wealth (the first term in brackets on the right-hand-side of (28)) directly. but also by lowering the equilibrium price of the consumers' endowment p. and it increases the propensity to save. On the supply side it lowers the value of the domestic good. The net effect is ambiguous, and depends on parameters like the world rate of interest, the level of government spending, and the extent to which firms are allowed to arbitrage between domestic and foreign financial markets. O. We assume that the effect on wealth and demand exceeds the supply effect: this occurs under all reasonable parameter combinations we studied. Under this assumption. the steady-state goods market equilibium schedule is upward sloping.
To intepret the effects of capital controls we consider also the case where the firm is not subject to the constraint (19): it can freely trade in assets with the rest of the world, but private individuals cannot. International portfolio diversification by the firm ensures th,t the domestic interest rate equals the world rate, and therefore there are no steady state distortions in the goods markets. In this sense, prohibiting individuals from international assets trade does not distort any of their decisions.
The current account equilibrium condition is derived as follows. We know that the annuity value of individuals' assets should finance the excess of consumption over disposable endowment income:
Substituting from the GNP equation, we have: To obtain the GG curve, we substitute equation (31) into the GDP equation (equilibrium condition in the market for the domestic good):
An increase in domestic real interest rate decreases wealth and spending. An increase in F restores equilibrium if s(1 + r) < 1 (a standard stability condition in these models: see Frenkel and Razin (1988) ). Figures 1 and 2 highlight an important feature of our model. The steady state domestic interest rate does not have to equal the foreign rate of interest (this result is further highlighted by the analysis of shocks performed in the following two sections). Although firms can perform arbitrage between the domestic and foreign financial markets, the domestic interest rate never reaches the world rate of interest, and the domestic financial markets are permanently isolated from the world financial markets. The intuition for this result is as follows. From equation (17) we know that firms can increase their foreign asset holdings whenever individual residents are induced to sell more of good 1 to the rest of the world. Individual residents are induced to consume less of (30) (31) the good 1 by an increase in its price, p. Hence the distortion in the asset markets cannot be fully arbitraged away, but is simply transmitted to the domestic goods market. The distortion in the asset markets-the interest rate differential-produces (other things equal) a larger distortion in the goods market the larger the proportion of exports that can be financed by trade credits, 41. Notice that, with 4) = 0, the firm is prevented from acquiring foreign assets and has to settle all transactions on a cash basis. In this case the prohibition to borrow and lend at the world rate of interest extended to all agents does not generate any distortion in the goods market.
In the next sections we discuss how these distortions are affected by shocks in the world rate of interest and fiscal policy shocks.
Foreign Interest-Rate Shocks
An increase in the foreign interest rate has ambiguous effects on the long run equilibrium. Consider the CC schedule first. A higher r` increases income from abroad, but also increases spending, since the value of the firm and human wealth both go up. The net effect is not known a priori. Similarly, the shift in the GG schedule is ambiguous. since the value of the supply of good 1 increases with r• (since p goes up). but demand goes up as well through the wealth effects mentioned above.
By contrast, Figure 3 shows that, in the absence of controls on trade credits, an increase in the foreign rate of interest shifts the two curves unambiguously. The vertical shift in CC is obvious. The GG curve also shifts upwards, since the increase in wealth due to higher foreign interest rates has to be matched by higher interest rates at home to decrease spending. Whether or not foreign asset holdings increase (which of the two curves has a larger vertical shift) depends on the offsetting income and substitution effects of the increase in r'.
We study the dynamic responses to a foreign interest rate shock using numerical simulations, since the dynamic system which describes the model's equilibrium over time is both "too large" and highly nonlinear. In the simulations we apply the algorithm of Fair and Taylor (1983) . 21 The algorithm works as follows. (i) An arbitrary terminal period T is selected (the number of periods in the simulation is T) and the values of the "jumping" variables from 1 to T are guessed. A jumping variable is a variable whose value depends on the future path of the economy. In our model, these variables are AXit+t, AX21+1,H1+1,Ai+1, and, since in general the propensity to save out of wealth s t also follows a dynamic equation, si+i ,pt+i and e+1.22 (ii) Using this initial guess of the future path of jumping variables, the model is solved forward from time 0 (the initial steady state) to T, generating the values of all endogeneous variables which include jumping variables. (iii) The initial guess of the path of the jumping variables is then compared to the one generated by step (ii) and updated if the absolute value of the difference between the two paths is not less than a prescribed convergence level. The model is solved again using this updated guess. (iv) Step (iii) is repeated until the convergence criterion is satisfied. (v) Once the updated and actual path of the jumping variables become close enough to satisfy the convergence criterion. the terminal period is extended to test the sensitivity of the solution to the length of the forecasting horizon.
We report simulation results conditional on the following parameters. The intertemporal elasticity of substitution equals 2 (i.e.. 9 = .5). the rate of time preference equals 2 percent per annum and the share of good 1 in the expenditure of individuals, o, equals 0.7. The value of 1 is chosen such that the expected life span of individuals is 65 years, while 6 1 and 6 2 are equal to .01: hence the cost of adjustment of trade flows is 1 percent of the average square change in imports and exports. Finally, we assume that the government purchases are 15 percent of the total endowment. and that the government debt is kept at the constant level which equals one third of the total endowment. These parameters are chosen to resemble broadly the size of government purchases and government debt in actual economies.
21
This algorithm is implemented in a Gauss Program by W. and .1. McKibbin, whom we thank for making it available to us. "These are the jumping variables at time Loosely speaking. they are the expe.tations at time t of their realizations at t + 1, but, with perfect foresight, the coincide with the realizations.
Figures 4 and 5 report the dynamic responses of the domestic real interest rate and the current account, respectively, after a change in the foreign rate from 4 percent to 8 percent (in annual terms) in quarter 1. The parameter we vary is (k, which determines the "tightness" of controls on trade credits. If 85 is large, the stock of foreign asset holdings at the initial steady state is high. Hence an increase in the foreign interest rate brings about a higher capital gain by the firm, reflected by a larger increase in the value of the firm. Higher wealth induces domestic residents to spend more. The incipient increase in spending generates an increase in the domestic rate of interest coupled with a current account deficit. The striking result in Figure 4 is that the domestic interest rate actually increases more than the foreign rate of interest, whenever O is large. Furthermore, as we pointed out above, the new steadystate domestic rate of interest (2.3 percent) is still below the world rate (8 percent), and hardly changes from the initial steady state.
The figures also illustrate the effects of tighter capital controls. Restricting the access of domestic firms to world financial markets (lowering O) limits the capital gains to firms originating from world interest rate fluctuations, and hence dampens the fluctuations of private wealth in response to r". Smaller fluctuations of private wealth induce smaller changes in the domestic rate of interest and the current account balance. Figure 6 illustrates the effects of different magnitudes for the adjustment cost parameters b. It shows the dynamic response of the domestic rate of interest to the shock in the foreign rate of interest, maintaining the parameter values listed above, with = .5. The adjustment cost parameters b i = bz are equal to .1 percent, 1 percent and 10 percent, respectively. The figure shows the familiar tradeoff between the volatility of quantities and the volatility of prices in dynamic models. After an exogenous shock. it is usually the case in dynamic models that, the more sluggish are quantity changes--induced by higher costs of adjustments faced by the firm-the larger are the price changes required to bring about an equilibrium. This phenomenon is confirmed by figure 6.
Figures 7 and 8 illustrate the role of different values of the intertemporal substitution parameter B. Figure 7 plots the propen-sity to consume out of wealth in response to the foreign interest rate shock with 4 = .5, and assuming, respectively, 9 = 4 and 9 = .5 (all the other parameters are unchanged). As equation (3) indicates, the propensity to spend depends on the full path of interest rates and relative prices. Figure 7 shows that-in equilibrium-the propensity to spend falls with low intertemporal substitution (8 = 4) and slightly increases when 9 = .5." Interestingly, the equilibrium responses of wealth are opposite to those of the propensity to spend out of wealth," so that total spending (1 -s t yli', ends up following roughly the same dynamics in both cases. Hence the equilibrium dynamic paths of the domestic rate of interest are little affected by different values of the elasticity of intertemporal substitution.
Fiscal Policy Shocks
We now turn to the analysis of a permanent increase in government expenditure. accompanied by an increase in taxes. and no change in government debt. Figures 9 and 10 show the steadystate changes of foreign assets and the domestic interest rate, by comparing the regime of capital controls with the case of perfect capital mobility. In the presence of capital controls (Figure 9) . an increase in G accompanied by higher taxes decreases the expected value of after-tax endowment income, and spending. The current account equilibrium schedule of equation (27) shifts down and to the left. In the market for the domestic good, the contractionary effect of higher present and future taxes is balanced by the increase in demand (we assume that government spending is only on the domestic good). While the net effect on excess demand is ambiguous, we find it reasonable to assume that the demand for good 1 increases with the increase in government spending: hence 23 Notice that this is the essitibrisrn response of the propensity to spend. On impact and coeterir pariess, however, an incres-e of the rate of interest would increase the propensity to spend when intertemporal substitution is low.
"The different behavior of equilibrium wealth is in part to be explained by the different behavior of the equilibrium domestic rate of interest, which in the case where B = 4 increases threefold from 6.02 to 18.20 percent, while in the case where B = .5 it increases by a factor between 5 and 6, from 2.44 to 12.05 percent. In the latter case wealth falls, while in the former it increases.
the GG schedule (in equation (28)) shifts up and to the left. The shift in the CC schedule is smaller, the smaller the value of 0: the decrease in imports associated with higher G has to be matched by a decrease in exports and foreign interest income. When cIS is small, a small decrease in F corresponds to a large decrease in exports, hence the equilibrium leftward shift in CC has to be small. The smaller is the shift in CC relative to that of GG, the larger is the increase in the domestic interest rate. In general, however, the steady-state change in the real rate of interest is ambiguous. Figure 10 illustrates, for comparison, the case of perfect international capital mobility. In this case, since the real interest rate is pegged at the world level, the required crowding out of private spending can only occur through cumulative current account deficits.
The dynamic responses of the system are reported in figures 11 and 12 (which plot the real interest rate and of the current account, respectively). In the simulations, we assume that the foreign rate of interest is equal to 4 percent and government spending increases permanently from 15 percent of GDP to 16 percent of GDP. The figures illustrate our previous argument: the nature of crowding out of private spending depends on the tightness of capital controls. When 0 equals only to 0.1, the fiscal expansion is accompanied by an increase in the domestic real interest rate both in the short run and in the long run. The worsening of the current account is in this case relatively small. By contrast, when 0 is large most of the adjustment occurs through the current account: the real rate of interest decreases in the short run due to the negative wealth eff ects of the large current account deficits, but does not change significantly in the steady state.
Concluding Remarks
This paper has studied the effects of prohibiting private families from trade in assets with the rest of the world, and of allowing firms to borrow and lend at the world rate of interest, but only to finance their own international trade activity. These restrictions on the volume of financial transactions, that occur via the financing of foreign trade, differ from those studied in the literature, which concentrate on taxing international interest payments or on restricting exogenously the stocks of foreign assets or, finally, on taxing the acquisition of foreign means of payments.
Our finding is that the distortions in the financial markets are transmitted by firms to the goods markets. The extent of this spillover depends in an important way on the "tightness" of capital controls. Furthermore, although firms can always carry out-at least to some extent-arbitrage between domestic and foreign financial markets, capital controls remain effective even in the long run. This occurs because there is always a "cost" of financial arbitrage, represented by the scarcity of domestic goods available for export when foreign interest rates are higher than the domestic ones, or by the limited size of the domestic market for imports, when foreign interest rates are lower than the domestic ones.
Controls on international trade credits do not necessarily isolate, in the short run, domestic interest rates from foreign financial disturbances: increases in foreign rates of interest can give rise to large fluctuations of domestic interest rates whenever they affect significantly the present discounted value of trading firms' profits. This occurs when controls on trade credits are relatively "loose", and as a results firms' foreign asset holdings are large. Finally, we find that the effects of fiscal expansions on the current account and interest rates are also crucially affected by these controls. The tighter are the controls on trade credits, the larger are the (positive) effects of a fiscal expansion on domestic rates of interest rates, and symmetrically, the smaller are its effects on the current account.
Appendix A Individual Consumption and its Aggregation
Each period a cohort of a large number of individuals is born and every individual receives y units of good 1, the domestic good, independently of his age. We assume that a newly born individual has no financial wealth. Let ci",, denote the level of consumption of good i in period v of an individual who was born in period s > s). Assume that in period t an individual who was born in period s (1 > s) has the following utility function over his current and future consumption where denotes the subjective discount factor, S is the reciprocal of the intertemporal elasticity of substitution and o represents the expenditure share of good 1. the domestic good.
Since we assume that each individual faces the constant probability of death, (1-1 ) in each period, the probability. as of period t, that he will be alive and able to consume in period v is 11''. Hence the expected utility is
Let RI denote pesent value factor from period 0 to period t, i.e..
The budget constraint in period t for this individual is Rt a t+1,, = n ( at,, + -tt -pgcm, -(A.4) where as ,, denotes the value of financial asset at the beginning of period t. We assume there exist a number of competitive financial intermediaries which issue actuarial bonds in the economy. Individuals can lend to or borrow from these intermediaries and these claims are cancelled upon the death of the borrowers or lenders. The large number of individuals and the fixed probability of death make this form of financial intermediation riskless. 
) (Pt (+; Together with (A.6). eq lotions (A.7) and (A.8) describe consumption and saving decision of an individual whose age is (t -s) in period t.
The size of population is normalized so that every cohort is born vith (1 -1) individuals. Then, from the law of large numbers, at the beginning of period t, (1 -.1 )^7 's individuals will be alive among those who were born in period s. Therefore the size of the population is E ( 1 = 1 (A.10)
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